Gross chromosomal rearrangements and elevated recombination at an inducible site-specific replication fork barrier.
Genomic rearrangements linked to aberrant recombination are associated with cancer and human genetic diseases. Such recombination has indirectly been linked to replication fork stalling. Using fission yeast, we have developed a genetic system to block replication forks at nonhistone/DNA complexes located at a specific euchromatic site. We demonstrate that stalled replication forks lead to elevated intrachromosomal and ectopic recombination promoting site-specific gross chromosomal rearrangements. We show that recombination is required to promote cell viability when forks are stalled, that recombination proteins associate with sites of fork stalling, and that recombination participates in deleterious site-specific chromosomal rearrangements. Thus, recombination is a "double-edged sword," preventing cell death when the replisome disassembles at the expense of genetic stability.